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the upper layers of the atmosphere will consist mainly in increased
absorption of the waves. Or the conductivity of the uppermost layers
of the atmosphere is of about the same order as that of wet ground; in
which case the conditions would be quite different than has been as-
sumed in Art. 138 et seq. We then would not have a practically homo-
geneous medium of infinitesimal conductivity surrounding the earth,
but rather three concentric layers, viz., the earth's crust or outer layer
of relatively good conductivity, then the lower portion of the atmosphere
of infinitesimal conductivity and, finally, the upper layers of the at-
mosphere of good conductivity,226a the transition between the latter two
being more or less gradual. In this case, the waves radiated by a trans-
mitter at the earth's surface would find two guiding conductive layers
and would progress in the space between them. The form of the waves,
moreover, might become quite different than that which results under
the assumptions of Arts. 138 and 139. No general conclusion can be
drawn as to the effect of the upper layers of the atmosphere upon the
absorption, as this might be either increased or decreased according to the
conductivity of the upper layers of the air.

fc. J. A. FLEMING237 considers an indirect effect of the atmospheric
ionization. He assumes that in the upper ionized regions of the atmos-
phere, water vapor condenses on the ions thereby increasing the di-
electric constants of these layers and so reducing the velocity of the
wave propagation. The result of this would have to be a bending
backward of the wave front advancing over the earth's surface and the
direction of the radiation would thereby be turned upward.

c.  If such extensive ionization of the air as to materially affect the
waves, either directly or indirectly is at all possible, then it must be kept
in mind that vertical air currents, clouds, fog, etc., would cause wide
variations in the conductivity at different parts of the same layer of air
at the same height.    Such lack of homogeneity might furthermore cause
dispersion, reflection, absorption, etc., of the waves and possibly also lead
to interference phenomena.238

d.  The first observation which indicated an effect of atmospheric ion-
ization, was that made by MARCONI,239 which has since then been re-
peated again and again, namely, it is found that in telegraphing over great
distances, but with not very great wave-lengths  (X < 4000 m.),  the
same transmitter is apt to be much more effective at night than in daylight.
The distance reached at night is at times two and one-half times that
reached In  the daytime,  according   to   MAKCONI.    The quantitative
measurements of L. W. AUSTIN"* confirm a daylight effect and agree
with MAKCOISTI'S observations inasmuch as the action or intensity is very
nearly constant in the daytime, but very irregular at night, sometimes being
only slightly greater, then again very much greater, than in the day.*

* AUSTIN'S observations [Art. 1466] were made with wave-lengths up to 3750 m.
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